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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1 .1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
4/13/2006 has been entered. 

Claim Objections 

Claim 14 is objected to because of the following informalities: Claim 14 is not in 
proper grammatical format and must include terminal punctuation. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 1 02(e)," (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Marcuse et al (US 6385383) in further view of He (US 2002/0136525), and in still further 
view of Rasch et al (US 5838869). 

Pertaining to claims 1-3 and 10, Marcuse et al (US 6385383) discloses a 
waveguide structure 150 comprising a polymer core 155 embedded within a cladding 
layer 165, where the cladding layer 165 may be made of a polymer or another material, 
such as glass (Marcuse: column 4 lines 13-20, column 1 lines 24-27, Figures 4A and 
4B). The use of a polymer within the core allows the core's index of refraction to vary 
as the temperature of the core is varied, thereby adjusting the level of attenuation 
achieved by the waveguide (Marcuse: column 3 lines 54-57). This waveguide structure 
150, as described . by Marcuse et al, is described along the general format of a planar 
waveguide structure, instead of the S-type waveguide claimed by the applicant. 
However Marcuse et al also teaches other waveguide structures.are also appropriate 
(Marcuse: column 3 lines 23-25). Nevertheless, Marcuse et al does not specifically 
disclose the use of an S-type waveguide, nor does Marcuse disclose the teaching of 
leaving only one surface of the waveguide exposed. 

Further regarding claims 1-3 and 10, He (US 2002/0136525) discloses a variable 
optical attenuator using a double-bend S-type waveguide having an input 2 and an 
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output 3, where a portion of the InP core (shown as 31 of Figure 3, and 7 of Figure 2) is 
left exposed so that metal electrodes 8 may be coupled directly to the layer (He: Figures 
1-3, paragraphs 0020-0024). Also, He teaches the structure described by the applicant 
in claim 1, where the S-type waveguide 4 comprises two curved waveguide portions 
(hence, a "double-bend" waveguide), considered to be the first half of portion 7, and the 
second half of portion 7, where these two portions are connected, and further are 
connected to a linear inlet portion 5 and a linear outlet portion 6 (He: paragraphs 0021- 
0022, Figure 2). It would have been obvious to one of ordinary skill in the art to use, as 
an alternative to waveguide structure 150, an S-type waveguide as described by He 
including unique configuration comprising the linear input and output, for the reason of 
increasing the attenuation of light intensity possible within the waveguide. It is well 
known within the art that a curved fiber or waveguide experiences heightened 
attenuation because as light travels around the curve in the fiber or waveguide, some of 
the light is lost to the cladding, thereby creating attenuation of the optical signal 
(paragraph 0033 of He). Therefore, since the goal of Marcuse et al is to create 
attenuation, it would be desirable to do so by various means, such as including a fiber 
or waveguide geometry that would encourage attenuation without needing an electrical 
signal, as suggested by He, and/or to vary the temperature of a layer within the 
waveguide or fiber. In addition, the keen use of geometry to aide in attenuation of the 
optical signal will also decrease the voltage signals needed to provide proper 
attenuation, thereby conserving the device's consumption of power. In addition, 
Marcuse et al also describes an attenuator and its method of use, where a polymer 
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cladding within a waveguide has an index of refraction that varies with temperature of 
the cladding material (Marcuse: column 1 lines 40-65). While Marcuse et al describes 
this attenuator as one with a polymer cladding, the attenuator may also use other 
waveguide structures, such as the polymer core waveguide described above, as 
Marcuse et al describes the polymer-core waveguide, as well as the attenuator, as 
optical structures that will facilitate the interruption of optical signals within a waveguide 
(Marcuse: column 1 lines 33-36). However, He does not disclose embedding the core 
layer of the waveguide within a slot of the cladding layer such that only one surface is 
exposed. 

Further referring to claims 1-3 and 10, Rasch et al discloses various strip and 
channel waveguides, including a waveguide with a core layer 2 embedded within a slot 
in cladding material 1 (Rasch: Fig 5a, column 10 lines 38-39). Structures such as those 
shown in Figure 5 of Rasch et al are well known in the art, and offer several advantages 
when used to build multi-level wave-guiding structures. Therefore, one of ordinary skill 
in the art would have been motivated to combine the above teachings of Marcuse et al 
and He with the teachings of Rasch et al to create an optical waveguide attenuator 
where the core layer of the waveguide is embedded within a slot of the cladding layer 
such that only one surface is exposed in order to provide more structural stability to the 
overall device, as now the core is protected on all but one side by the surrounding 
cladding layer, thereby decreasing the probability of waveguide damage or breakage, 
and also allows the electrodes to be coupled in an easier manner, as they can be 
coupled directly to the flat top surface of the device. Moreover, the applicant has not 
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disclosed that embedding the core layer of the waveguide within a slot of the cladding 
layer such that only one surface is exposed solves any stated problem or is for any 
particular purpose and it appears the invention would perform equally well with a core 
layer with more than one exposed surface, and therefore it would have been obvious 
matter of personal preference to one of ordinary skill in the art to embed the core layer 
of the waveguide within a slot of the cladding layer such that only one surface is 
exposed. 

Referring to claims 4 and 7-9, Marcuse et al, He, and Rasch et al disclose the 
device as previously described. Marcuse et al also discloses the use of both a heater 
205 and a cooling device 210 located adjacent to the polymer layer 120, in order to vary 
the temperature of the polymer layer 120 within the waveguide 200, which is discussed 
within US 6385383 as a polymer cladding layer, but as explained above, also 
encompasses a polymer core layer (Marcuse: column 6 lines 7-18). As well, this heater 
and cooling device are in the form of chrome strips applied adjacent to the polymer 
material, acting as electrodes, and both are coupled to a voltage source so that the 
electrode-type heater and cooling device may heat or cool the polymer material to 
change the index of refraction of the polymer material (Marcuse: column 4 lines 27-38). 
As before, while Marcuse et al describes this waveguide system as one with a polymer 
cladding, the system may also use other waveguide structures, such as the polymer 
core waveguide described above where the electrode-type heater and cooler would 
then be coupled to the polymer core, as Marcuse et al describes the polymer-core 
waveguide, as well as the polymer-cladding, as optical structures that will facilitate the 
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interruption of optical signals within a waveguide (Marcuse: column 1 lines 33-36, 
column 3 lines 22-25). 

Concerning claims 5 and 6, Marcuse et al, He, and Rasch et al disclose the 
device as previously described. Furthermore, Marcuse et al shows while the waveguide 
structure and corresponding attenuator have been previously described as a polymer 
core embedded within a cladding, as discussed above. However, in reference to 
waveguide system 150 of Figure 4A and 4B, the substrate 160 may act as a cladding 
layer composed of glass (Marcuse: column 3 lines 18-21), thereby allowing the cladding 
layer 165 to act as a buffer between the electrode-type chrome strips and the core 
layer. Marcuse et al also describes that materials similar to silica and doped silica may 
be used to create the cladding layer (Marcuse: column 1 lines 24-29), which at this time 
is considered to be a buffer. As it is well known in the art, silicon dioxide provides an 
excellent substitution for the silica or doped silica mentioned above, as it is both 
optically transparent, allowing optical signals to propagate through it, but also has a jow 
dielectric constant around 4. A low dielectric constant material would be desirable 
buffer between the polymer core and electrode-type heater 205 and cooling device 210, 
because it will allow a greater of flow of charge from electrode-type voltage suppliers to 
the core than would glass alone, as glass has a higher dielectric constant than silicon 
dioxide. In addition, materials with a higher dielectric constant, as well known in the art, 
are subject to more damage when in the presence of a strong electric field, therefore 
making the silicon dioxide with its lower dielectric constant a more preferable material to 
place between the core and electrode type as it is subject to less break down in the 
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presence of the electric field created by the electrode type heater 205 and cooling 
device 210. 

Speaking to claim 11, Marcuse et al, He, and Rasch et al disclose the device as 
previously described. As previously discussed, the S-type waveguide of He if formed 
using two continuously curved portions, both indicated within the region 7 of Figure 2 
(paragraphs 0021-0022). 

Referring to claims 12 and 13, Marcuse et al and He disclose the device as 
previously described. In addition, He discloses the S-type curve formed by portions 
enclosed within region 7 is a sinuous curve (He: paragraph 0021, Figure 2). As the 
trigonometric function cosine is the mathematical equivalent of the inverse sine function, 
the S-type waveguide of He is considered to be formed according to both the sine and 
cosine functions. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Marcuse et al (US 6385383) in further view of He (US 2002/0136525), in further view of 
Rasch et al (US 5838869), and in further view ofHowerton et al (US 2003/0228107). 

Pertaining to claim 14, Marcuse et al, He, and Rasch et al disclose the device as 
described above. While He discloses the S-type waveguide is formed of a sinuous 
curve, He does not disclose a specific equation to describe the shape of the waveguide. 
Furthermore, neither Marcuse et al nor Rasch et al disclose a specific equation to 
describe the shape of an S-type waveguide. Howerton et al discloses a S-type 
waveguide where the shape of the S-curve is described by the following expression: 
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y(x) = (hx/L) - (h/2TT) sin (2ttx/L) 
where h is the height of the curve and L is the length of the curve, as can be seen in 
Figure 2 (Howerton: paragraphs 0009-0010). It would have been obvious to one of 
ordinary skill in the art to combine the teachings of Marcuse et al, He, Rasch et al, and 
Howerton et al, as Howerton et al gives a specific and well-known relationship that may 
be used to fabricate the S-type waveguide of He. 

Response to Arguments 

Applicant's arguments, see pages 5-8, filed 4/13/2006, with respect to the 
rejection(s) of claim(s) 1-13 under 35 U.S.C. §1 03(a) have been fully considered and 
are persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made under 35 U.S.C. §1 03(a), and has 
been detailed in the section above. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Aoki et al (US 7035524) discloses an optical attenuator using an 
S-type waveguide buried within a substrate, where the refractive index of the core 
material is modified with the application of an electric field via an electrode placed on 
top of the wave-guiding layer. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rhonda S. Peace whose telephone number is (571) 
272-8580. The examiner can normally be reached on M-F (8-5). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on (571) 272- 2344. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Rhonda S. Peace 
Examiner 
Art Unit 2874 





